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1、论证了可调谐式光栅滤波器光栅周期 d 的变化量Δ d 分别与衍射角α
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Abstract 
 
The sustentation fund of the project comes from the national 863 projects the 
filter on the high speed optic communication” ， the ratification number 
2003AA312070，we commonly assure the project with the WuHan Postage  
science Academy and ShangHai Institute of Micro system and Information 
technology。XiaMen University independently deigns the tunable grating filter by 
the MEMS technologies. The device integrates the merits of optics， mechanics 
and electronics into the a single system，forms the integration， rationale 
designing，easily production in batches， the high qualified production rate， and 
so on. The tunable grating may make into sensors， medicinal apparatus， 
spectrum apparatus，the tunable grating of optical electronic field. The primary 
works in this thesis are listed as follow: 
    1.This thesis demonstrates separately the relation of the changeable 
measurements Δ α  andΔ λ of the diffraction angleα and wavelengthλ with the 
changeable measurements Δ d of the grating period d，the academic calculation 
of activation system ，and the feasibility of the tunable filter，the same time，
demonstrates the integral project of the tunable filter. 
 2. By the ANSYS software simulation，emphatically ANSYS analyzes the 
transformation of silicon rubber membrane under the tension， and find out the 
linear transformation field. 
    3. Bring forward the key part of filter，the changeable optical direction 
system, and designed a novel tunable grating filter ，which improves the 
functions of the current filter. The grating is factured on the membrane of the high 
frequent transformation silicon rubber, the voltage controls the displacement 
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period. In the processes of the grating，we resolve a lot of processes，such as ，
the selection of silicon rubber and metal which is sputtered on the surface of the 
silicon rubber，and the coherence of silicon rubber and resist. 
4. Bring forward a simple scheme which tests the function of the tunable 
grating. 
The thesis originally puts forward a new process of the tunable grating， 
which finally can be applied to filter as the filter device，improves the current 
level of the optical communication，it will widely be used in the future.  
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     MEMS技术制作的光开关是将光机械结构、微触动器和微光元件在同
一衬底上集成，结构紧凑、重量轻，易于扩展，此种光开关继承了光机械开
关的优点，又克服了光机械开关的缺点。其一般特性是： 
  1、低插入损耗（～1 ｄＢ）； 
   2、小串音（＜－60 ｄＢ）； 
  3、无源光开关（与波长、速率、调制方式无关）； 
  4、不用后备电源； 
   5、坚固、寿命长； 
   6、可扩展成大规模光交叉连接开关； 






































































































图 1.2.1  梳状静电器驱动可调谐滤波器示意图 
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